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(54) TYPE CC CHEMOK1NE-LIKE PROTEIN 

(57) An isolated novel type CC chemoWne-like pro- 
tein which is expressed from peripheral blood mononu- 
clear cells under an immunological stimulus and has a 
cell migration activity; a DNA encoding the protein, an 
expression vector and a transformant conta.n.ng the 
DNA; a process for producing a recombmant protem by 
using the transformant; and a pharmaceutical compac- 
tion containing the protein. 
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TECHNICAL FIELD d t " a vector 

comprising said DNA. and a ttansformam oonliwvng said vacror ^^.l,, an a „„-,nllam- 

HZnova.rrtain.asw^^ 

of producing said antibody. 
BACKGROUND ART 

Variousexogenousorendogenoustis^^^^^ 
; physical, chemical or biological mechanisms, nduce rtt ongrttam mato y ^ wh 

Sponses are essential bi<*hy.actic "^^JJ^SS^ « sue, inllammatory or immune competent ceHs 
substance causative of inflammatory or imm " n ^ e /^2so* to vascular endothelium, and then migrate outs.de the 
' such as neutrophils, granulocytes, or "^j^ 0 .^*^ o??fcsue where an antigen exists. As substances 
Wood vessel arxi accumulate at an '^^^^^Vdtm^ cytokines, so-called ^emate« . 
o inducing such sequential cell migration r^nsjhere art la g P (chemotactic reactions), and at least 18 

Sofc^^^ 

structure because they have similar amino ^J^^J^, on the arrangement of the first two cysteine residues 
ChemoWnes are generally clashed mto two roups b s ed o ^ ^ arfi intervened by one 

?5 of the four cysteines commonly conserved, that is type * or ^ of tne a^ C XC chemotones in 

amino acid, and type f> or CC in J^^^^SJ* and IP-10. which mainly induce th. , action 
human include IL-8. p-TQ, PF-4. MGS A/GRCV EN A 7 ^ ^ jnc|ude Mlp . 1o , M IP-1B, RANTES, MCP- 

and migration of neutrophils. ^^^Jg^nSSSand migration of ^^^r^M^ 
1. MCP-2, MCP-3. and I-309. which mainly ^nduceU e a ^ uci ^ e artivalion and migration of T-cells^ 

« more the type CCchemokines also include those capable ot.rauc 8 1991; M. Baggiolini &C A. Dahinden, 

« noval chamoKn.and me ak.oda.or, „"°t e XaWrneatola malhodfor ,,aalin 8 . P r.»«nM. or *«- 

rasponse m 1** ». chamcHn. « ^^^^SaM lor such purposa though. ^ * 

obtained in ease. teins sh are the similarity of structure the present 

Considering the fact that chemokmes are s wetoo P'° ^ b means of a sig nal sequence trap method, 

inventors have concentrated their efforts on 'f^^,^SucUri (Yoshida « a/.. FEBS Letters 360 155- 
Thus. by using a signal sequence trap ^"J*^™ proteins or type I membrane prote.ns were sepa- 
« 159.1995), a great number ^ cDN ^ a ^ 

— ng^cDNAwastheniso^^ 

produced a type CC human chemokne^e ^^S^. dna and cDNA using the DNA ^coding humarv 
present inventors have succeeded in the «laton * J™*^ teeof in transformants. A base sequence ofa DNA 
55 derived chemokine-like protein, and «^^*°5g£n and an amino acid sequence deduced therefrom are 

SH^S=sr ~— 
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DISCLOSURE OF INVENTION 

the DNA encoding it are referred herein to as TAHL or ^ c Qf human orig , n may be referred has 

"TARC" includes those derived from human and mct.se, md if necessa y g . e g these 

25 obtafn a TARC variant w«h "^^"^S.^Si. or more amino adds by a method Known ,n 
amino acid sequence, through the substitute insert™ o ^ ^ ^ present |nvent 

the art. A variant so obtained is. therefore, also nncluded ™ ^ c hemokine-like protein comprising an amino 
Accordingly, the present invention aiso proves |*^Jg* arxj a variant thereo f which - oontoneB. « said 
30 acid sequence of the amino acrf ^T^^.^,) or an amino acid sequenced and wh.ch has a func- 
sequence, a substitution, insertion or d elejorr o ' 80 J 1 ™"^^ type C C chemokine-like protein, 
tion or an activity substantially equ.valent to that of the said I huma yp compr i si ng an amino acd sequence 

The Present invention also P^ s *"^^^^ 
of the amino acid residues 1 -94 ^ ^ g^^^g^ja^s^uencefs) and which has a function or an activity substan- 

"Furthermore, the present ™f™*™ P ™2* SEQ^D NO: 2. and a variant thereof which contams. in sad 
acid sequence of the amino add residu* ; 24-93 "SEQJDH ^ ^ and wnich has a func- 

sequence. a substitution, insertion or deleter, of an ammo ^ che moWne-like protein. . 

„» ««n or an activity substantially equivalent to that of the sa.d mouse w ite tejn comp rising an ammo acid 

sequenced of the amino acid residues 1 SE f ° o^ arnino acid sequence(s) and which has a function or an 

* or iSm^^^ 
amino acid sequence described herein. 

BRIEF DESCRIPTION OF DRAWINGS 
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aCosmosi l5 C4,00co^^ 

Fig. 9 is a gene map of a '^"■^^^SS product of mouse TARC produced in insect cells from a 
Fig.10.panelAshowsanelutonpatternofapurrf.ed ^' p ^ h whjch shov ^ a res ult of SDS^E. 

Cosmosil 5C4-300 column (Nacala. ^^-^^^^^S^n^iSB after 24 hrs from the hypodermal .njec- 
Fig.^isaphotog.phsho^ 
> tion of purified mouse TARC proaucea m ii isw- 

tissue with hematoxylin-emosin. mnrnho|oav d a , is sue of Balb/c mouse after 24 hrs from the hypodermal injec- 

Fig. 1 2 is a photograph showing the _ tajninq the tissue wit h hematoxylin-eosm. 

»ion of PBS alone, wherein the ce.l '"«^ " J^^afJ a S to various types of cel.. 

Fig. 13 is a bar graph amounfoflhe specific binding of -l-.abe.ed TARC to Jurkat 

Fig. 1 4. panel A is a graph showing th * change in tne jn ^ A 

cells at various concentrations, and pane. B *s a S^tchard * 2 ° to Jurkat cellSi which was obtamed at 

Fig. 15. panel Aisagraphshow.rigthespecrf.cb.nd.ng of 1 unlabeled TARC, and panel B is a 

.^concentration of atafixed concentration of 

chemtjones Qf ^ resu shewn in Fig. 16_ ^ HUT?8 ce „ s 

Fig. 19 is a graph showing the effect o ° Q on tnQ migration activity of monocytes. 

dj cell under the stimulator, «ah PHA. an .*CM ^ huraan pe(iph «^ bkJ0d monomidear 
Fig. 22 is a graph showing ^.^J'J^^S^iiS (Sionogi Prarmac.utal Co.), «--S (Gs™)™», 

IL-3 (Genzyme) or GM-CSF (Genzyme) secreted from normal human peripheral 

Fig. 26- A is a graph showing the migratio hj*£ ^ A ^3^ m . CSF)> on a T -ce.. line HUT78. Fig. 26-B ,s a 
blood monocytes under the stimulation wrth. l^ eared only by anti-TARC antibody, 
graph which shows that the migration activity on HUT7 disappe y ^ ^ JARC {rom nor- 

« n^alX"^ 
293/EBNA-1 cells expressing CCR4. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

of the signal sequence between ^^ESSf*^ C C chemoKnes, and in particular, all of the four 

S^SS— with N«. W CO . - — — «— ** ~— " " - * " 

restricted to thymus. ^nnudear cells (PMBC) in the presence of immunological stimulus. 

t,™.^ restated mo« 

bod, specific 10 T cells, and .» .not ^TllTatl p^cBoM concentration. 

a, The egression I. induce. ^^I^. =. 1^ *«n»Mne.; 

a rema/k^soppressedl^PI^ ^ 

6) The expression of mRNAtor W"^j£i^ me session Is induced b» about «> 

. (7)M ouseTARChas.r*™is~^ 

U«.«!»i»P'«^^»^" 1 '^^ n ^^^C«en .lanini a tpos»ions23 end 24. 

,3 Culture medium of normal ^"P^^^S^a™ notslimuleted or stimulated by IL-4. The 
with guinea pig anti-TARC antibody mononuclear cells under the stimulation with GM-CSF, IL-3, or IL- 

the immune response generally. hppn reoorted as a receptor for MlP-ltt. RANTES. MCP-1 (C.A. Power 

^/TStn'.r^^^^ 

rrom—Kisar^thatTARC^^^ 

Xmrs^red^^^ 
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. ^nrotein which induces the migration and 
, TARC is believed to be a medically "'^^^jlvs an important role in. tor 
immune response, ^^^^ reaction and the immune response, and p 

activation of leukocytes in the '* la ™ r f in thymus. rherT , 0 kines in the expression indicate 

example, the differentiation and matura,, ° n and tne conventional type CC ch ^ okl "^ ARC is stimulated to higher , 

^ remarkable differences ^^^^^^^ 
tnat taRC has a specific physiological funct. js) .^^pecHic ant.-CD3 antboay secreted 

5 SJt by non-specH, P»^SSf3S -nonuclear cells 

^^^to^*^*™ 0 -*** 9 H s esp ecial.ybyG M -CSF.IL-3.andlL r ith 

- °^ical,y^^ 

ssbi=^ 

Cultured medium obtained by cultunng n as g recombinan t TARG aoes ^ suggests 

As described above, in cortras ; wjr i o humoral immun^y supP resses the 

cells is inducible under the "f^J^ is induced by IFN-y. ^ «y^2n normal human peripheral 

response, and thereby proving new T ARC of the presert invention can be used toana^ 

Accordingly, they are useful for developing jnventlon can also oe us infections such 
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„ TAMinc rfes. to, example, peripheral blood mononudear c* or 9 o( TAR0 ptotein , 

In addition, the present invention -"J^S?^ ononis, is reacted »i<h a receptor 

bn^SnX^ 
" | i^encjngjisj!^^ 

30 hemagglutinin (PHA). 



(1) Preparation ot Probe 



I ricjjd'c" 1 "" " ■ 

Since TABO is a secrete prawn. n™* » ™ J ™* ^ 0oi< *P,ep mRNA Punticalon Kit (Ph»- 

=ss N ^ei^ 

oligo(dC) anchor is attached thereto at the 3' term.nus_ ^ by ultra . sonicat i 0 n. and 

Then, double-stranded DMAs a ^ S ?f 
restored with T4 polymerase. ™*™^*J«Z££ high y Sning the 5' termina. sequences. The fragment thus 
phoresis followed by extracting 300-600 *^™"*^reF-CD^ (Voshida et a/., FEBS Letters 360: 155-159, 
Obtained are inserted into a sign* ^^^S^^^ Epstein-Barr virus (EBV), and is capable sett- 
1995). This vector is a shuttle vector conta.n.ng a re ^ ca ^ or, J P tains a DNA encoding human CD4 lackmg its 
eplfcU in the presence of ^^^^^^W r. allows the expression of CD4 in trans^ 

> sss^-^s^^ a sioral sequence is inserted ,n 

transfected Raji cel,s which became ^nd ^ coding the expression of CD4, P'BS^sw^chccn- 

o Individual plasmid is then re-introduced into Ran cells and an c « separated. The base sequences 

atstheinsertedcDNAf^^ 

of the cDNAs inserted in these ^f™*g£Z£^ resultant cDNA which potentially encodes a des red 
encoding a sequence charactenstrc of *pe CC ™ jn ^ Kl-anin8 of a cDNA library denved from 

novel protein is labeled with, for example, P. ana ' us ~ ~ * 
55 PHA-sLulatedhumanPBMCtoobtainafui^ for exanple> lhe foxing m-tad 

The cDNA library is constructed in a ™ mQ usi QuickP rep Micro mRNA Punf.cat.on Krt (Phar 

riaT^ 
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„<;pnRTi rGIBCO-BRL). Screening of the library using the 

scriptase.arxHhenin^ 

probe obtained in the above section s ach eved hybridization. 

recombinant phage plaque hybr.dizat.on or a ecomb.nart tfc. co y ' sequencing is achieved, for 

r 

,o ii. isiiss^L^^s^ ^^ TftRO Protein 

animal cell, to obtain a transformant. oresent invention include, but not limited to, 

and TARC protein of mature precursor protein which comprises of a sequence derived Inmanat- 

25 ™^e^^^ 

example, a EM« promoter) in an appr^nate exp re^s ™^*™™ dMtQ r9ductase ). and the transforms 
CHO dhfr- cel.) together with an ""^a""^ establish a cell line with high expression abilrty. 

resistant against an agent (in th.s case, '^^^^tw*^ into a virus or retrovirus, and the human 
In the case of human cells, a gene encodmg ™C proton sin P° ^ ^ ^ condrtmn su«- 

30 cells are infected with the recombinant virus. ^^^^^^n.^nM Alternatively, the mature TARC 

■ II figrwatinn of qn M ; - TaRr - ^cxiv 

acid sequenoe a™ I" SEC MD NO: 10, 2 ™ C ^ by corwemiona! r»ote.n^emioa, — 

mal. c, insect cells transformed "f'^^S^ as a mouse, rat. IMr. or rabbit A polyclonal a* 

,s^^ 



body is exemplified below: 



(a) immunization of a mouse with a TARC P^in. CQ „ 

b) remova. °^'-" from ^ e ~^Xand^ according to the method descnbed by 

(c) fusion between the separated spleen < e lis i ^"JT J ' le . polyethylene glycol); 

Kohler ef a/, (see above) in the fT^^^SS^Sm inThich unfused myeloma ce..s do not grow; 
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antibody from the culture. 

s (IXOBstection^^ .... 

^^^^^ 

and maturation of T-cells can be provided. 

" ^nrr — — — 
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hourat-80-C,andcentrifugedfor5m^ 

era, s^™™^ 

stranded DMAs were first synthesized by J^ a ^^2^S r (50 mM Tris-HCI. pH 8.3. 75 mM KCI 3 mM 
„ SUPER SCR.PT ^^^^^^T^SJri Not I primer-adapter ^BCOSHL) and 
MgCI 2 . 10 mM DTT, 500 ^ f ^^^? „ RT) The sequence of the Nat I primer-adapter >s sh^ as SEQ 
20,000 U/ml reverse transcriptase SUPER ^^J" " ' J? 2 h , 16 » c in a reaction buffer (25 mM Tns- 
ID NO: 3. These single-stranded DMAs were reacted as £^ * ^ J 5 mM p . NAD+ , 250 uM dNTPs (dATP. 
HCI, P H 7.5. 100 mM KCI. 5 ™MMgCI 2 £ym«B. I, and 13 U/ml RNase H) to synthesize cDNAs. 

,, dGTP, dCTP. dTTP), 65 U/ml DNA hjaw » °3eCL 65 U/ml. and further reacted for 5 minutes at 
T4 DNA polymerase was then added ^«£££S!wis were rea cted for 16 hours at 16°C in a reason 
16 °C to obtain double-stranded DNAs. These ^ e 5% pEG 800 0. 200 ^g/ml Sal I adapter (QIBOO- 

bufler (50 mM Tris-HCI. pH 7.6. 10 mM MgC 2 . 1 mM I DTT 1 mM fe g doub , e . stranded DNA in 

BRL). and 100 U/ml T4 ^^^ 

(2) Preparation of a cDNA library for signal sequence trapping 

Z5 ThecDNAsenri^edinthoseco^^ 
lated human peripheral bio* mo^ 

,owing manner, using the ^^J^^g££^S * ^ PO P |y(A) + RNAs as . J template^ 
Using a reverse transcnptase SUPER S II RT £ kq g mM 1Q mM DTT. 500 uM 

reacted for 1 hour at 37°C in a Ijf^J ^ random primers (GIBCO-BRL), and 20.000 U/ml reverse transcnptase 
dNTPs (dATP, dGTP, dCTP, dTTP), 150 no I^P™ ^oSreaction was added 6N NaOH at a final concentra- 

ss SUPER SCRIPT II RT) to synthesize , s,ng ktrtandid ^ To^jea ^ p^RN*. 6 N acefc ac.d 

tion of 0.4 N, and further reacted for 30 mmu tes .at 65 a ™ e ^ y mjxture was added an equal volume of a 
was added at a final concentrate of 0.4 N to neutralae he m * e ^ ^ centrifuge d 

phenol/chloroform (1:1) mixture saturate wrth 10 mMT£H«£H ao ^ ^ Q g 

for 5 minutes at 12.000 rpm in a TOMY centrrf U J Jj^d ^ 0 ^ coole d for 1 hour at -80-C. After centn- 

„ umes of 3M sodium acetate and 2 **™J?£^ e SSSS^'my Seiko), the precipitate was disced ,n 
fuging for 5 minutes at 12,000 7"' n * 10 min at 37°C in a reaction buffer (20 mM Tns-HCI. 

steri.edistilled water. Theseangl^ 

pH 8.4, 50 mM KCI. 1 .5 mM MgCI 2 . 200 uM d a C ^ o ^ 4 °° ansferase was inactivated by heating at 70°C for 5 
oligo-dC tail at the 3' termini. Then. ^^^^^^^^ 2 hours at 16°C in a reaction buffer (25 mM 

« minutes. These single-stranded DNAs hav-ng " ™" l^rnM DTT. 0.15 mM p-NAD + ,250 uM dNTPs (dATP 

Tris-HCI. pH 7.5. 100 mM KCI. 5 mM ,i ga se, 250 U/ml DNA polymerase Und 13 

dGTP. dCTP. dTTP). 500 ng ancho, "J™^^^ Star primer was synthesized with a DNA synthesizer 
U/ml RNase H) to synthesize ^"J^^P^f" pinked beta-cyanoethylphosphoamidite reagents from Mrfj- 
(Cyclone Plus DNA Synthesizer. Mlll ^^ h '^^^^ 

so gen/Biosearch were used in the synthesm. ^"^^SlM^ heated for 5 hours at 60°C to 
from the synthesis column with 2 ml of ^^^^ STiJlo volumes of butanol, and the mixture 
detach the protective groups. To the daproKtt I oligonude was a @ ^ ^ product The 

55 ^hedoub.e-stra.edDNAswe,^ 
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and 100 U/ml T4 DNA 



. unrri mM ATP 5% PEG 8000. 200 jigAnl UNI-Amp adapter, and 100 U/ml T4 DNA 
HCI. P H 7.6. 10 mM MgCI 2 . 1 mM DTI J> ^ (QonShV The UN.Xp adapter is an adapter in which the DMAs 
ligase) to ligate the DNAs to the ^^^SX^S^aBd double-stranded DNAs so obtained were used 
sSowri as SEQ ID NOs: 7 and 8 have annea w TJ^JJ^JJ Tris . HCI . pH 8.3. 50 mM KCI, 1 .5 mM MgCI 2 , 
as templates in a PCR r ^^f T P dCT^P) S UAP primer (GIBCO-BRL), 400 nM UNI-Amp pnmer 
0.1% gelatin, 200 nM dNTPs ^^^^hesepuences o» the UAP primer and the UNI-Amp primer are 
(Clontech). and 1 00 U/ml Ampl.Taq ™ * P°*™™! ^ ^ducted on a DNA Thermal Cycler (PerWn-Elmer) us.ng 
shown as SEQ ID NOs: 9 and 1 0. '^P^^^^SSSed as fallows: a pretreatment tor 3 minutes at 

rc iT 30^ 

^I 2 cDNAs enriched in those —ing^ 

and Xba I sites of pDREF-CD4ST inlroduced M ° 3 human ** 1 

il. ui^.^n manner 



anu a v/iui — -r 

nal sequence, in the following manner. 
(3) Signal sequence trapping 



Ten.ofthesignalseq—^ 
5" terminal regions of mRNA and derived from ™^*^^^ n P The electroporation was conducted on a 
duced into 1x10' Raji cells suspended .n 500 ul ^JS^W ^ whjch ^ cDNA |ib has 

Gene Pulser from BioRad set at a voltage of ^ ca^rtaxe o u . cin (200 u g/ml) and by 

been introduced were obtained by * 9 "^^ to the agent were reacted with a 

se.ectingthece.ls exhibiting ^^.^^^^^^l^ at 4»C. and. after washing further 
s mouse anti-human CD4 anybody OKT4 ^^^^Sibody (Dynabeads, purchased from DynaQ for 30 m.n- 
reacted with a magnetic beads-labeled ^^2in£^-d Jh the magnetic beads were separated using 

^cs^^^ 

(Promega), and introduced again ,rto £. col » D™|Thesj fccau ce P water) 

g tryptone. 5 g yeast extract, 10 g NaCl 15 g ^^^^^ incubated overnight at 37°C in 5 ml LB-ampicll.n 
SflMtarC. Individual of 'l^^^^^^^^^^^^^ 
medium (10 g tryptone. 5 g yeast extras U O 9 N ^ CI ^^ qnA Purification System (Promega). and introduced 
ss tured medium, plasmid DNAs ISS^^ These Raji cells were reacted with a mouse 

again into 1 x 10 7 Raji cells suspended in . 50C .pi _ PBS by ete*opo ^ reacted ^ fl ^ 

anti-CD4 antibody (OKT4, obta.ned form ATCC «« ^ ™**L J, 3 ' 0 minut es at 4°C. The cells expressing CD4 
rabe.edrabbrtanti-mouse, 9 G(Fab ? 2a^ 

"^basesequencesof theses 

and Autoread Sequence Kit ™ nufartur ^ b * aSs downstream from the putative signal 



tory cytokines. 

(4) Cloning of a full-length cDNA for human TARC 



(4) Uionmg ot a ii»"e"s'" — ■ - 

>U«»lm. DNA Ubellng System <*"^*!^££ ZT<1) by . colon, hybridization method. The eel- 
uiatedhumenpenphe-aiaood™^^^ 
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denetuna.on ,0, N NaOH. ,SM ^^^^^^^^^ 

JoArf salmon sperm DMA as the ^ridizat-on buffer JJJr consisting of 0.2x SSC and 0.1% SDS ,or 

£nd 0 1% SDS tor 10 minutes at room temperature, and | ^ ce ^_^ and detfe , op ed. From the developed films, 
^minutes at 60°C. X-ray f ilms (Kodak) we ' e J*^^£*ne ^t^dor^ (doneD3A) was f inally obtained. The cDNA 
colonies whichreacted with the^^^ 

inserted in this clone D3A ^as s = « [»J^«J^»*^ described belo w. In result. 

II n^orminptinn thr "itn irli - Ml TARC 

(1) Analysis of the base sequence of the hTARC cONA and the amino acid sequence encoded thereby 

of 94 amino acids, and that, at the "-terminus rt has a I ^ fwe cleavage site of the signal pep- 
peptides. The calculated mo.ecuar we.ght of ^"^Jj^ ° d f cated in F i g . 1 by a vertical bar. The two contogu- 

fuS t be 8,082. and the calculated isoelectric po,nt ,s 9.7. 
(2) Similarity in sequence totype CC chemoMnes 
30 Theaminoacidsec—TA^^ 

Clustal V programs. The ^ m J^^^^^£m» the amino adds conserved in most of the 

29% ^26%.2 9 8%.24%, 2 4%.24% ■- d28%h ^ 

,,, Analysis^UheJ^^^ 

45 po.y(A) + RNAs isolated from various huma ^f b ^ 

K A + RNAs were extracted from human peripheral ^£^yo£ ug * the isolated poly(A)*RNAs was elec- 
Sh PHA, using QuickPrep Micro mRNA f y t ^^S^^^StBm K i onto a nylon membrane (Hybond- 
trophoresed on a 1% agarose gel containing^ ^SBdSSbrtiSato using, as a probe, the Sma l-Pst « fragment 
N\ Amersham Japan). These mannbn mwas *Jg^ DNALabelin g System (Amersham Japan) The 

so ofthehTARCcDNAdoneDSAlabeledwrth ^ S^^riJSS-llon MlUllon. S» SSPE (1x 8SPE <«»»of 0.« 
hybridization was conducted overnight at 42 C usmo as SDS _ 10x Dennardt . s solution. 100 ^ 

M NaCI, 0.01 M sodium phosphate. pH 7.5. 1 ^^^^^ of 2x SSC and 0.1% SDS for 10 minutes at 

^"^ISt, S SU** »• -HNA tor hTARC h human peripheral Hood mononuclear celts ,s no, 
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(„ thymus, and its production is induced by an immunological stimulus. 

pjrni .I. i - r-ipr r -- 1 — ° Ki "'"' Hm,n T " pn Si """* r ' W ' 5 

" (,) Construction of a recombinant vector pVL-TARC tor expression of hTARC DNA in silkworm cells 

(2) Culture of transformants 

20 u- » ^ , „ui tarp and a linear DNA of AcNPV having a lethal deletion were then concurrently 

The recombinant vector pVUTARC and a hnea _uw« <n reC o mbinarTt baculovirus obtained was refined 

introduced into 

(3) Isolation and purification of the product 

Tnecuituredsup— - rjgj- 
» was added 1/10 .olume ol **^^SaO|. This column to which the hTARC protein has been 

^STw^ 
* PurHicasonstepiustbe^ 

PBS to obtain a pur-ied final product. The f ^* a <™ ^^tZ ™rS hTWO protein Iron, 300 ml ol 

a control. The expression was good enough « ^ pn^OOjg »' JaP;*« ^ . ^ 

me cultured supernatant. The arr»ur* ol ,Z> seienoe of the purified hTARC pro- 

sequence. 

so nrpmplr T p-p"" ! ™ ° "^mbinnnt Human TARC in E. coff 

(1) Construction of a recombinant vector pGEMEX-TARC for expression of hTARC DNA in E. coli 

AO 2 kb Defragment which has Nde I and Not . sites at its termini and whicf ^^^^^^^ 
ss hTA^C from its initial codon to its ^ , D NQs; 

D3A described in Example 1. The sequences of the taod ^g^^S^^Q AmplHaq Kit purchased from 

Ta^S^^ 
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HCI oH 8 3 50 mM KCI 1 5 mM MgCI 2 , 0.1% gelatin. 200 pM dNTPs (dATP. dGTP. dCTP. dTTP). 400 ^ I primers, and 
S n, n^n nNA nolvmerase) The reaction was performed as follows; pretreatment at 94°C for 3 minutes; 1 5 
100 U/m AmpliTaq I P°'y^a^TJe p ^ g ^ ^ g ^ ^ 

S^^^^*^«~'» n ^ With NdS ' >nd NOt '• ^ inSert6d betW6en me ' ^ 
S^^^lToX) to obtain an expression vector pGEMEX-TARC. The gene map of th,s vector ,s 

shown in Fig. 6. 

(2) Culture of transformants 

Th P mature hTARC c-rotein having a methionine residue at the amino terminus was expressed from E caff strain 
at 37°C in a LB medium containing 1 mM IPTG. 

(3) Isolation and purification of the product 

The E coli cells were suspended in a Tris buffer (50 mM Tris-HCI, pH 8.0, 1 mM EDTA, 1 mM 2-ME, 50 mM NaCI 
o 2 ^PMOT^lSSSSsSfcl.. of freeze and thaw. To the mixture were then added DNase . and MgCI 2 at 



indicates the result for the washed precipitate containing the hTARC. 
Example 4 isolation of a DMA Encodino Mouse TARC 
1 Ginni n g " f Mouse (n Rnnmfr TARC DNA 

To obtain a mouse TARC genomic DNA, the Sma l-Pst I fragment of the human TARC cDNA clone D3A described 
in Examot 1 was iSed with 32 P using Muttiprime DNA Labeling System (Amersham Japan), and used as a probe to 
cfeen a ^omrc ?M Uwy derived tam Balb/c mouse (Clontech) by plaque hybridization The plaque h*rjd«Aon 
^rcondfctTaccording to the procedure described in a literature (Sambrook et a,. , Mo.ecular Cloning: A Laboratory 

« DsTSele^ TSt^% The hybridization was conducted overnight at 42°C in a hybridization solution consisting of 5x 
slU * IsP ^consiste of Zs M Nad, 0.01 M scdium phosphate. P H 7.5. 1 mM EDTA) ^<™^%™ff Q 
fox Denhardt's so.ution. 100 tfni salmon sperm DNA. The membrane was '^^J^^JS^ 

^ . ™ tomriora ti ir p and twice with 2xSSC, 0.1% SDS for 30 minutes at 60°C. Then, a x-ray turn (.wwaKj was 

^™r m S: r deXeS for entiication of plaques which react with the probe. Final,, 8 genomic 

" DN ^?sl™Z^?42M bases in one of the resultant genomic DNA clones (clone #3) was determined by the 
SanSr mS Sing A LF II Automated Sequencer and Autoread Sequence Kit manufactured by Pharmacia. A high 

tied as a genomic DNA for a mouse TARC. 
II f ining of a Mous a TARC cDNA 
55 (1) Preparation of cDNA library derived from PHA-stimulated Balb/c mouse spleen cell 

A cDNA library derived from PHA-stimulated Balb/c mouse spleen cell was prepared in the following , rranner 
acceding to tile deWr^tions in a literature (Santoook eta,. , Molecular Coning: A Laboratory Manual, second edition, 
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mRNA Purification Kit (Pharmacia), ^^^'^^efe atted ad mixed tor 3 minutes to aiiow to bind to 
. with cel. lysis solution appended to *• * "a^JE ^rpm *a TOMY centrifuge MRX-150 (TOMY Sat* 
DoWAr RNAs, followed by centnfugat.on for 1 minute j ar iz rp so|utjon and eluted 

SeprUipitates were washed with M^™*™ ^umac^JZ 2 volumes of ethanol. and the mixture 
with an eluent. To the e.uate were added \0 ■? *«"£^J ^ rprn in a TOMY centrifuge MRX-1 50 (TOMY Se.ko) 
cooled for 1 hour at -80-C. and centrrfuged ^ 5 ^nutes a^ iwoop ^ ^ amoupt Qf ^ 

stranded DNAs were first synthesized using , a -^^^^ (50 mM Tris-HCI, P H 8.3, 75 mM KCI, 3 mM 
, 5 M g of poly^RNAs as templates for 1 hour ™ Not , primer-adapter (G.BCO-BRL) and 

MgCI, 10 mM DTT, 500 V^^^^^^ZJSdt the Mot I P*«*^ 'J*^ 
20,000 U/ml reverse transcriptase SUPER SCRI ^" ' m ' ' ' J? h < 16 o C in a rea ction buffer (25 mM Tr.s- 
,D NO: 3. These single-stranded DNAs were reacted as t |^«*™ 2 ™* 15 mM p . NAD+ , 250 nM dNTPs (dATP. 
HCI, P H 7.5, 100 mM KCI, 5 mM MgCI 2 . I and 1 3 U/ml RNase H) to synthesize cDNAs. 

zo dGTP dCTP. dTTP), 65 U/ml DNA ligase. 2 0 U/mU J^J*^'^ tne reaction was continued for 5 minutes 
After the addition of T4 DNA polymerase *^SfS£l!«led DNAs were reacted for 1 6 hours at 1 6=C m a 
at 16-C to obtain double-stranded DNAs. The resu tent doul ale tt ra ^ £coR , adapter 

reaction bufler (50 mM Tris-HCI, pH 7.6. "«|^^^^ 1 ^ n , Tne EcoR I adapter is a double- 

(Pharmacia), and 100 U/ml T4 nave annealed. The resultant cDNAs thus com- 

25 sr;^ 



(2) Preparation of a probe 



riBhicliaiiuii »»■ - i 

Using asatemp.ate the cDNA,^ 
pared in the above (1), a polymerase * ffl ^ ro "^ s ^p^^ dCT P, dTTP), 400 nM mG98 exon upper primer, 
50 mM KCI, 1 .5 mM MgCI 2 . 0.1% ^^ X ^^S^S^ 0- The mG98 exon upper primer and the 
400 nM mG98 exon lower primer, and 100 genomic DNA obtained in the above (I). The 

mG 98 exon lower primer were des-gned on* > basis o ^™ u ^ g mQg8 exon upper primer and the mG98 exon 
35 sequences of these primers are ^^^^t^ pL DNA Synthesizer, Miligen/Biosearch). In the syn- 
,c^er primer were synthesized on a D ™ JjJ^JJ^ Sgen/Biosearch were used. After the synthes.s ^was 
thesis. p-linKed beta-cyanoethylprx.sphoam^e^ 

completed, the synthesized oligonucleotide ^-^e groups. The deprotected oligonucleotide was 

Nacalai Tesque). and treated for 5 hours at 60 ^ °^ch th^ prote g P ^ ^ ^ ^ ^ 
40 then added to 10 volumes of bula " ol ;f * ^ dissolved in sterile distilled water, and the 

to precipitate and recover the product. Tne ^^^f^ pm. The PCR was carried out on a DNA Thermal 
amount thereofwasdetermined by measurmgtheabs^ 

Cycler (Perkin-Elmer) using AmplHaq N at 60 ° C ' and 1 M 31 ^ "f ,? 
treatment ^min^ 
45 final treatment for 3 minutes at it i ne ^ 
length cDNA for mouse TARC. 

(3) Cloning of a full-length cDNA for mouse TARC 

mm, derived torn PHA-stimulated Ban* J*S " ' ^nna acconing to a method described ,n >w 
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washing (2x SSC). The membrane was then Rector l ° * J^C in a hybridization solution consisting of 

SentVeled with »P. ™ *£^To^ P H ™ 1 mM ^^^sscTltsDS 

■5* SSPE (1x SSPE consists of 0.18 M NaiA u.u i- membrane was washed wrth 2x SSC, 0.1% 

5 lo^oxUnhardt-sso-u^onand ™ ^*™*5^£5££*> minutes at 60»C. Then, a X-ray film 
for 10 minutes at room temperature. J B identification of plaques which react wrth the probe. Finely. 

(Kodak) was exposed to the membra nej this clone #1 W as sequenced by the Sanger me^od 
one cDNA clone (clone #1) was «^J^^TS^SSwi manufactured by Pharmacia, and further s^ctedto 

chemoWne-like protein (mTARC). 

II r,-,.,^,,!^ nlthn imrliiri. nf Mnnse TARC 

20 93 amino acfcJs. and that, at the N-terminu* , ,t has a high y hyd op ^ rf ^ 

oeotides The calculated molecuar weight of the 93 a.a. pr° tei " ' s ■ 8 b vertica , bar. Two contiguous 

e^ 

cysteines characteristic of type CC c"^ 0 ^:^" ^ ** m0 acids generated by cleavage of the signal pept.de is 

- sSSSSsra 



(2) Similarity to human TARC 



(2) Similarity iu - 

of human TARC Similar!,, the base ^ u ' n "^~S ^^Wnes conserved In all of the type CC chemcKnes 

human TARC gene or protein. 
r^^E^essr^ 

(1) Construction of a recombinant vector pVL-mTARC for expression of the mTARC DNA in silkworm cell 

A 0, » ONA „ M men, has ™^&^X^^f~ 

sequence spanning from the translationa. «n <° « 5 „ inserted bet».en me EeoR I and the No 
t^eousl, digeaing clone .1 ^^^^.^SmS a recombinant baeuloAus. to obtarn a recombmant 

(2) Culture of transformant 

introduced into Sf9 insect cells to obtain a r ecombmart bacuiov ms^ ^ ^ vjrus was ^ , nf ^ 

B Slingdilu^ 

(3) Isolation and purification of the product 
* Thecuauredsupe^tant-sreco^^ 
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bound waswashed with Bu,er.and^ 

6.5)/1 .0 M NaCI). Fractions Scales the result for a FPLC fraction (a purification 

s^ritS .. 

To the fraction containing J^^^^SS grated with Buffer A (0.1% TFA), and e.uted 
was then applied to a Cosmos,! 5C4-300 2^J^^ B ^. 1% ^ 60% acetonitrile). The elation pattern 
with an acetonitrile >»>^^^^^^^ containing the mouse TARC protein were combed and 
of the mouse TARC prote.n .s shown !" ^JJ^^f^"^ against endotoxin-free PBS to obtain a purified 
dried in vacuo to remove acetonrtnle. The ^ ^ * ^ ^ (Pierce) and BSA as a control. From 300 ml 

,o find Product. The concentration of P^^*£J£ protein was obtained. The amount of contaminates 
of the cultured supernatant. 168 (x 9 of the P^.^J^Lje lysate assay (QCL-1000. Bio Whitaker). The N- 
endotoxin was below 2 P gM> as assayed ^^^S^^f^ ^ an amin0 acid ^ 

OuuiulM n i nu-i-rtn Mi"'" 1 "" Woi i mTAHC 

. T h8 i—n - * — ™° — * — « ■ - — * "« ™— ^ 

TARC irrtradermally. . . ,„, mallu ariministra ,ed into the dorsa of Balb/c mice, and the presence 

The purified mouse TARC protean ^^^S^S»» of the mTARC. In particular. 50 ng of the 
of leukocyte infiltration ^^^ n *SS^SlSo mI. and irLdermally administrated into the dorsa of 
purified mouse TARC was dissolved in w £ s used . Alter 4 arxi 24 hours of the admm.strat.on 

Z5 Balb/c mice. As a negative control. 50 ul of end ^jj^f ^ ^ at tne administration site was exceed and 
the mouse was sacrificed by ^^^^^S^ paraffin, sectioned in 5 urn thickness with a mere- 
fixed with 10% formaldehyde. The f .xed stow«*J^ £ mTARC, and in Fig. 12 for the control, 
tome, and stained with hematc^in-e^ 

in Figs. 1 1 and 12, panel A and panel B I^^SbmSS^ of lymphocytes and monocytes was observed after 
shown in Fig. 12A and B, PBS alone did not cause such a change. 

35 CellsexpressingTARC^^^ 

expressed and purified from insect ceHs ^^^g^^ by gel-f Mration using BioGel P6 (BioRacJ. 

Hunter reagent (Amersham Japan). The ^^^^ hTARC was used in the binding tests on cells 

and the specific activity was determined to be 81 .6 nC./ug. 
40 of various types «„w««had with a binding buffer (PRMI-1 640. 20 mM HEPES (pH 7.4] U% 

BSA. 0.02% NaN 3 ). and suspended m 100 ul o i the , binding butler lo t * nM and tne binding reason 

ing buffer to which the ^.-labeled hTARC has beer, the reaction , the mixture was then over- 

wis allowed to proceed for 1 hour at room W^^J* and?entrifuged to separate the ^l-labeled TARC bound 
45 laid onto 300 ^ of a dibuty. phthalate bound to the cells was then 

to the cells from the unbound ^-labeled T ^ C J^f^™ ° t0 the cells was emulated by subtracting the value 

determined using a gamma-counter .The 

GEM, Hu?78, MT2, MT4. Hut102). P^^^STSL? H^B-ALL TCL-Kan, TLOml), monocyte lines (U937, 
cific binding is hardly Served in the ^«^^^2r^ A most no specHic binding is observed ,n a B- 
THP1). an erythroblast cel. ^^'^SSS^^S^i blood granulocytes. 

55 '''"ere^^ 
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rynriL^ HinrlirTi °"T"*V TARP, nnri the Receptor 

TARC receptor was analyzed in more detail using a T-cell line Jurkat. 
s (1 ) Binding constant and the number of receptor 

-.eterminethe^ingc^stantand — — £S^^c£^^^ 
rium were examined. In result, the specrfic binding of I labeled ' ^ was tQSted using i25,. Iabe ,ed 

riumin1hourat15»C.Thechang^in^ 
ro TARC of different concentration. The amount of the specif c b.nd -"A^J « J y ya , ue for the i25,.| abe ,ed TARC 

labeled TARC nonspecif K*lly -bound ^^^^^X^^ s P ecrfic bindin9 ° f ^ TP 
bound in the absence of unlabeled TARC ^^^^ * e Sca ,ch a rd analysis of the measurement. Only 
to Jurkat cd.sgavea^ 

a single Wnd of specific binding sites tor tne . 6Q3 resDec tively. 

„ thenLbero»thebindingdtesperc,,were^ 

The change in the specific binding of ™ C *"™'"™ AsM TARC . The amount of the specrfic binding was 
tion of unlabeled TARC at a f bced n fpecScL.y bound in the presence of 1 ,M uniabeled 

calculated by subtracting the value to ^ he ' ^^f~ e ™ ^ of Urious concentrations of unlabeled TARC. 
TARC from the values for the 125 l-labeled TARC bound in the prese ^ ^ TARC as 

2 o and expressed ^y^^STS^^^^^ 3 S ^ e ^ ° f ^ b ' ndin9 

i25^b^eVTA^C^wisfound on Ju^tet^etl^nd the binding constant and the number of the binding site were calcu- 
lated to be 2.1 nM and 948. respectively. 

25 (2) Inhibition of Binding by other type CC chemokines 

ThecompetitionbetweenTARC^ 
,ows. The binding reaction * 4 x10 6 Jurkat ce^ ^ presence of 200 nM IL-8, 

(0.66 nM) of the 125 l-labeled hTARC i. the ^^^^^Zm in F,g. 15B. The binding of the 125 l- 
30 RANTES. MCP-1. MlP-la (all ^^^^^JiS^I^ by otherchemokines. indicating that the 

:sp^^ 

(3) Binding activity to receptors on erythrocyte 

35 fthasbe^ownthater^ 

chemokines can be bound. Thechange ,r jamount ^^^^ CQ ^ at]ons 0 f unlabeled TARC or other 
centration (0.66 nM) of the ^-labeled TARC '"t^esence *™ calculated by subtracting the 

chemokines (IL-8. RANTES, MCP-1. ^^^^^SS^^ unlabeled TARC from the values for the 

« value for the 125 l-labe.ed TARC nonspeoha .Uyl ^^S^ol -ietod chemokines. and expressed in per- 
. ^l-labeled TARC bound in the presence * .™™" , ^^£ e of unlabeled TARC as 100%. The results are 
centage considering the *™^ 5 ^ by unlabeied TARC, .L-8 RANTES 

showninFig. 16. The binding of the l-labeiea ia h^w» „x, h : rp , ultsar e shown in Fig. 1 7. A single kind of specific 
and MCP-1 but hardly by MIP-1 a. The ® ca ! c fj 1 *!^^^^ anaMhe^indin^TOnstant was calculated to be 1 7 nM. 

«. bindingsitesforthe^l-lat^^^^ 

ingly. TARC proved to bind DARC on erythrocytes. 
so U±m^ Immun^'™' AggflV tar TARC 

, prrpn-nf"" ^ { immobiiirtyf anti-TARC Antibody 

(1) preparation of a fused protein between glutathione-S-transferase and TARC 
55 A fused protein of glutathione-S-transferase (GST) and TARC was prepared using an expression vector P GEX- 
TAR A 0.2 kb DNA fragment which having BamH , and Not I sites at the termini, and containing the mature TARC 
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DNAofdoneD3Aasate^ 

4-0. The rean to when ~^™SS^SZd » 5 minutes a! 100-C to release the GST-TARC lused ptotan. 



used as an antigen. 

(2) Preparation of an arrti-TARC antibody 

three times of immunization in total, the serum was harvested. 

(3) Purification and labeling of an anti-TARC antibody 

HCI DH80 and then with 10 column volumes of 10 mM Tris-HC. pH 8.0. i ne Douna wnwouy 
so glycine, and after adding 1 M Tris-HCI. pH 9.5, dialyzed against PBS. 

II Irr-W^ 1 A^sav for TARC Protein 
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t ,n TrtnnX I00wasaddedto0.5%toasamplecontaw 

Tween-20. Triton X-100 was addec i to m an unknown amount of the aml g e n. The mixture 

was expressed and purified from insect cells, or ^ sampie c a After washing three times with 

0 03% Hflt was added to, ft. cdo, ^^^^^^^L^^n^^a 

detection sensitivity was 50 pg/ml. 

Fvampla 10 Sr^nr.Ps having TARC-inducing Activity 

(1) Identification of stimuli inducing TARC protein 

. . . . . . mnnonuc iear cells (2 5 x 10 5 cells per well) were placed in a 96-well plate 

Normal human peripheral "^^^^^Ve absence of a stimulus, or in the presence of a stimu- 
(Coaster) and incubated in 250 ul of R™^' °* " . a °. an anti-CD3 antibody (OKT3). or 100 ng/ml (final) 
0 L,e..100- fo lddi^ 

LPS (L4391, Sigma). After 6. 12. 24. 36, 48. a nd 7 ^ n ™ s l * . Tn |ts ar6 shown in F ig. 21 . As shown in 

,m filter, and the resultant filtrate was ^^^J^^^^^St^M in time<iependent man- 

or no stimuli, the expression was hardly detectable. 

(2) Identification of cytokines capable of inducing the TARC protein 
30 The fact that PHA induces TARC expression more strongly than anti-CD3 antibody suggests that some cytokine 

may be involved in this induction. g , ^ j a 9e-well plate 

Normal human peripheral bloc^ — 

(Coaster) and incubat^ in 2^ Co) ^ ng/ml IL . 3 (G enzyme), 50 ng/ml IL-4 

35 from 10 ng/ml IL-1a P » DM«UM '^^loTS^). 10 ng/ml GM-CSF (Genzyme). 50 ng/ml TNF^ 

(PeproTech). 50 ng/ml IL-7 (PeproTech), 50 ng/ml ' L J° ^ enzy >' * F (R & D) After 48 hours , the cultured 

(PeproTech). 1000^.1^^ 

« giving the expression amount * ,L-3. and IL-4. The results are shown in Fig. 23. 

Similarly, the concentration dependency was stud l** T ™^**^ feaatedi t0 the maximum at 3.3 ng/ml. and 
^ h .?S^S^« - ^^TSU a. »a„ E*. »a,a „ and o.s n^,, 

« '^^aresuteindica.^^ 
ines induced by TNF-a or IFN-y. 

F ^ r !o 11 irWrfiratinn of Pvprp«dna the TARC Protein 

CD14-positive monocytes and CD14-negative lympnocyies ice-cooled separation buffer (5 mM 

anS-mousa IgG antibody (Mi«anyi-B.ota«) jn - ^ <» ",he °*».fan buffer, and saparatsd into 
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m roll.: (2 5 x 10 5 cells per well). CD14-negative lymphocytes (2.5 x 10 5 cells per wej. or 
eral blood mononuclear ce s (S .5 * ' ° c ™ per J « ^ ^ ^ ^ , 

CD14-positive monocytes (1.8 x 10 cd ■ P er ^ w * J ^ from 100 . foId diluted PHA (GIBCO-BRL). 

RPMI-1640/10% FCS. in the absence or ^«ence ^ 1 IL 7 SeproTech) 50 ng/ml IL-3 (Genzyme) or 10 
10 0-fold diluted PHA (GIBCO-BRL) with 50 ^^^J^J^^^^^^ a 0 45 urn filter, and 
n g /m 1 GM-CSF(Genz y me).After 48 .hours. ^ R c ^ 

the resulting f iltrate was used to assay the TARC protein. ™ e QM . CSF , L . 3i or , L . 4 . 0 n the con- 

under the PHA-stimulation was remarkably inhibited by PMA. 

(2) Analysis of expression oT ^^^j^^^, 0 r stimulated with 100-f6ld diluted PHA 
Human peripheral blood mononuclear ceiis were (Genzyme). or 4 ng/ml 

(GIBCO-BRL), 100 ng/m, ^ using TR JzOL RNA PurHi- 

GM-CSF (Genzyme). After 24 hours, RNAs eiectrophoresed on a 1 .2% agarose gel con- 

cation Reagent (GIBCO-BRL). Five »g each of the ^^^J^"^^.^. Amersham Japan). These 
taining 0.66 M ^-aldehyd. - d *^ I'-Pst I fragment of the cDNA 

membranes were subjected to a hybridization P roce ° u '« « ^ fAmersham Japan). The hybridization 
cl oneD3A,abe.edwHh P^m^ 

was conducted for 1 .5 hours at 68 C ,ru ^^J! f° u v ssc * nd 0 . 1% SDS for 10 minutes at room tempera- 
After washing the membranes with a b^e^^ 

tureand twice withabuffer^ 

exposed thereto, and developed for analys.s 1 was r ^*'^ peripheral blood mononuclear cells, whereas 

stimulation by a factor of about 40. 



OM-GSF. IL-3 

due to the increase in the amount of mRNA. 



z±mM r , „, M.,m a n PHUT rtn,hyl TARK nn a T-cell Une 

Mi^nao.vHyomeTARCsecra.edtro.-norm., human peripheralfoodmonocytess^edWc^newas 
studied on a Toll line in the following i™""f; ctemaans chamber (Neuro Probe). Human peripheral 

The cell migration acfcity was JT^ f pXIlTSoWsO ng/ml IL-3 (Genzyme). or lOng/ml 
blood monocytes were unstimulated or St. mu »«^"*? ™™ V ^kM filtered through a 0.45 rm filter, and the fil- 
GNI-CSF (Genzyme). After 36 hours, the ^TlttSe was pul into the lower well, while a T- 

^e-mberofr.gratedeellswe^^^ 

^byTrSc?;,^^ 

"^a^heml^tionac^ 

"■rr risuKdirrrcir^r.rLa » «. * * 

cytokines. 

c^ffr M lnhi-»i-r " F-Pr.ssion nt TARP. Iff ffytoMneS 
In^ligNofm.f.^.TARCisirrfuo.db^^^^^^ 
nity. the effects of 1FN-, (a type Th1 cytotane which W'^*f R ^^^audied. No mai human peripheral 
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„ -r wi m nn/ml IL -3 (Genzyme) or 5 ng/ml QM-CSF (Genzyme)). and the mixture incubated in 
(10 ng/ml IL-4 (PeproTech). 10 ng/ml IL-3 ^ymej or o y Pharmaceutical 
250 pi RPM'-1^0/10%FCSmthepres e ncecf ^ ^^S^Z^ a 0.45 umfiJr, and the resulting filtrate 

the condition in which the cellular immunity is induced. 
^^^mm^MMJ^r to Cell ExpressmgCCM 

10 Thebindingactivityo.TARCtoC^^ 

fused protein of TARCand secreted alkaline phosphatase (SEAP)-(H,st,d,ne) 6 . 

(1) Preparation of the fused protein (TARC-SEAP) 

FEBS Lett.* 360: 155-159. 1995) to.obtam P DR !^^<™* „„ ^.^^ „,„ pD RE F .SEAP(Hi S ) s to 

obtain a vector pDREF-TARC-SEAP(Hit>)6 * n ^" e nt * ^ Preoaration of this vector is described below. 
con.stingofSaminoacids^e,^ 
25 The base sequence encod ng TARC *as ampn °* * ^ was di ested with restriction enzymes 

(SEQ ID NO: 3) and TY98R primer (SEC ID NO. 4) The recant PU p Ap(H , S) t0 obtain pDREF-TARC- 

(2) Assay for the fused protein (TARC-SEAP) 

Analysis of the produced fused protein (TARC-SEAP) was performed by a sandwich type enzyme-linked immuno- 

35 sorbent assay (ELISA). fMn «nih Nunc} was coated with a monoclonal anti-placental alkaline phos- 

Thus, a 95-well micro test plate (Maxsorfc Nunc) ^ f oat ea wt gerum 
phatase (anti-PLAP. Medix Biotech) (2 mg/mh 50 mMM f JS^^,,^^ 0 .02% Tween-20) were 
1 mg/ml in phosphate buffered saline). Samples diluted with a ai u ion cun y ^ ^ 

added to the microp.ate, Z^S^T^Z washing, a peroxKiase-conju- 

40 diluted biotinylated rabb,t anti-PLAP antibody »«sadtel, and f ^ e bound peroxic iase 

nm rsss— ( ap, « — ? sss sss e ™ 

RLU/s, respectively, per pmol. 

(3) Preparation of 293/EBNA-1 cells expressing CCR4 

and CKR4-XbaF p.imer (SEQ ID NO: 23) ^ fste ISwW* ^ 00R4 - 

to obtain cells to which CCR4 has been introduced. 
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(4) Spec«icbinding^^^^ 

The change in the spec«^^ 
concentration of TARG-SEAP (1 ^^^^S^^^^Si and 0.02% sodium azide. For the conv .. 
conducted in 200 p. ^^^^1^^^^^ 0< ™ C ™ HC 

petitive binding experiment, 1 nM TAR ^ SEA f ~ ™" Cel|s were wasne d and dissolved in 50 pi 10 mM Tns-HCI 
cells and allowed to react for 1 hour at ^^^^^Z inactivate the phosphatase originated from 
( P H 8.0) containing 1% Triton X-100. and treated at 65 i C for ic I m.nui The nonspedfic bindi ng was 

tne cells. After centrifugation. the AP ^^^SS^SZa by subtracting the value for the SEAP 
, measured using 1 nM SEAR The arn^nt of the specie 

nonspecrfically bound from the value for «ha TARC-SEAP ^ouna n h absence ^ unlaDeled TARC 

TARc'and e/pressed in percentage 1 ^^^0^^^ ^.io^ repre Se r T t S t^e bindi^ .trengtH. o, 

TAR°C^^^ 
expressing CCR4 

The competitive effect of other chemokines on the binding of TARC to 293/EBNA-1 cells expressing CCR4 was 

" era '^n^ng S rMrton between 1 nM ^^"^^^|i^|^ X g^J^(^^"jn the^pre^enc^of zo^nM^C?^, U RANTES, 
hour at room temperature, in ^l^^J^S^^^^ are sh0Wn in ^ ^ ™* "f" 0 -? 
M.P-10. MlP-ip (all ™f 

ExampJ^Mi^ 

Thece.^onact^^^^ 

30 chemotaxis chamber (Neuro Probe). Human ^"2J MWi 2 5 mM Hepes (pH 7.4). 1% BSA]. and 
the procedures described in Example 2 was d ^^'^^^ " nto the upper well. The upper and lower 
Putintothelowerwe... 1 x ™ 5 f 3 ' E ? q ^ Neuro Probe) which 

wells were separated with a ^^^^J^l^^^^ > for 4 hours at 37°C. After incubating for 4 hours 
was coated with Type IV collagen solution yog W ^^Sldiiln PBS. fixed, and stained. 

35 at 37°C, the membrane was removed. ^^^JE 5 fields (HPF) selected at random per well at a mag- 
The number of migrated cells ™re m crawp.« »y ^SwiT„ the graph in Fig. 31 . the 293/EBNA-1 cells express- 
nifying power of 400. The results are shown in Fig. 31 ■ ° a ^ n tne p igure , the filled box on the axis of 
SCOW migrated towards TARC in concentratic ^^^^^M.P-io.^-Bch^n- 
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SEQUENCE LISTINGS 

SEQ ID NO: 1 
SEQUENCE LENGTH: 582 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: double 
TOPOLOGY: linear 

MOLECULAR TYPE: cDNA to mRNA 
ORIGINAL SOURCE 

ORGANISM: human 
FEATURE 

NAME/KEY: CDS 

LOCATION: 53.-334' 

IDENTIFICATION METHOD: S 

=zr c — «~«»« 

i 

CCA CTG AAG ATG CTG GCC CTG GTC ACC CTC CTC CTG 0=0 OCT TOT CTG 



CAC CAC ATC CAC CCA GCT CGA 1 ACC AAT GTG GCC CGG GAG TGC TCC .54 

25 30 
CTG GAG TAC TTC AAG GGA GCC AIT CCC CTT AGA AAG CTG AAG ACG TGG ** 
UuGluTyrPheLyaOUA.aneProU.A.UsU.L.ThrTrp 

TAC CAG ACA TCT GAG GAC TGC TCC AGG GAT GCC ATC GTT TTT GTA ACT » 
TyrGta Thr SerduMpCsS.Ar.AspAU.UVaiPheValTh, 
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Val Gl.«,»r.Al. 

70 75 

Asn Ala Val Lys Tyr Leu Gin Ser Leu Glu Arg Ser 

R c 90 
CCAGACTCCT GACTGTCTCC CGGGACTACC TGGGACCTCC ACCGTTGGTG TtCACCGCCC « 
"g — OAGGGGAGGO CTTCCAGGGA CGAAGAAGAG a— « 
SL « TGAACTGGAG CCATGGGCAC AAAGCGCCCA GATTAAAGTC 
mAICCTCA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAA 

SEQ ID NO: 2 
SEQUENCE LENGTH: 558 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: double 
TOPOLOGY: linear 
MOLECULAR TYPE: 
ORIGINAL SOURCE: 
ORGANISM: mouse 
FEATURE 

NAME/KEY: CDS 
LOCATION: 2..280 
IDENTIFICATION METHOD: S 
SEQUENCE DESCRIPTION 

C m AGG TCA CT, CAG ATG CTG CTC CTG GOT GOT CTG TT £ £ 
TtT 'cTG CAG CAT GCcU OCT GCT CGA Ja« AAT GTA GGC CGA GAG 



529 
582 
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30 

20 



25 

145 



TGC TGC CTG GAT TAG TTC AAA GGG GCC ATT CCT ATC AGG AAG TTG GTG 
Cys Cys Leu Asp Tyr Fhe Lys Gly Ala He Pro He Ar g Lys Leu Val 



AGC TGG iL AAG ACC TCA GTG g7g TGT TOO AGG GAT GCC ATC GTG TTT 193 
Ser Trp Tyr Lys Thr Ser Val 81. Cys Ser Arg Asp Ala He Val Phe 

55 60 
CTG ACT GTC CAG GGC AAG CTC ATC TGT GCA GAC CCC AAA GAC AAA CAT 241 
U Thr Val Gin Gly Lys Leu lie Cys Ala Asp Pro Lys Asp Lys His 
m ™ 75 

L AAG AAG GCC ATC AGA TTG GTG AAA AAC CCA AGG CCG TGA CCTTCCCGC m 
Val L,s lys Ala II* Art leu Val Lys Asn Pro Ar g Pro 

85 S0 
TGAGGCATTT GGAGACGCCA GGGCTGCTGT CCATGGTTTC AACATAAAGC GGCCTGTGAC 352 
«C CAAGAGCAGC CACAGAGCAG AAGTCCCTGT TCCCTTTTTT = 
ATGCACTACA GGCGAACACA AAAAAAAGCA ACGGAATAAA GCCTTCCTC a— 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA W 
AAAAAAAAAA AAAAAAAAAA AAAAAA 

SEQ ID NO: 3 
SEQUENCE LENGTH: 45 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 

GATTAGTTCT AGATCGCGAC GCGGCCGCCC TTTTTTTTTT TTTTT 
SEQ ID NO: 4 
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SEQUENCE LENGTH: 16 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
TCGACCCACG CG1CCG 



SEQ ID NO: 5 
SEQUENCE LENGTH: 12 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CGGACGCGTG GG 



SEQ ID NO: 6 
SEQUENCE LENGTH: 48 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 

CTACTACTAC TAGGCCACGC GTCGACTAGT ACGGGGGGGG GGGGGGGG 



SEQ ID NO: 7 
SEQUENCE LENGTH: 31 
SEQUENCE TYPE: nucleic acid 
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STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 

SEQUENCE DESCRIPTION 

CCTCT6AAGG TTCCAGAATC GATAGTCTAG A 



SEQ ID NO: 8 
SEQUENCE LENGTH: 35 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE:' Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 

5'P-CTCTAGACTA TCGATTCTGG AACCTTCAGA GGTTT-3' 



SEQ ID NO: 9 
30 SEQUENCE LENGTH: 32 

SEQUENCE TYPE: nucleic acid 

STRANDEDNESS: single 
35 TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 

SEQUENCE DESCRIPTION 
40 CTACTACTAC TAGGCCACGC GTCGACTAGT AC 



SEQ ID NO: 10 
SEQUENCE LENGTH: 25 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 
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SEQUENCE DESCRIPTION 
CCTCTGAAGG TTCCAGAATC GATAG 

SEQ ID NO: 11 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 

STRANDEDNESS: single 

TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic synthetic DNA 

SEQUENCE DESCRIPTION 
CGCCATATGG CTCGAGGGAC CAATGTG 

SEQ ID NO: 12 
SEQUENCE LENGTH: 29 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
CGCGCGGCCG CTCAAGACCT CTCAAGGCT 

SEQ ID NO: 13 
SEQUENCE LENGTH: 14 
SEQUENCE TYPE: nucleic acid 

STRANDEDNESS: single 

TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 
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AATTCGGCAC GAGG 

SEQ ID NO: 14 
SEQUENCE LENGTH: 10 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DT 

SEQUENCE DESCRIPTION 

GGAGCACGGC 

SEQ ID NO: 15 
SEQUENCE LENGTH: 24 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic I 
SEQUENCE DESCRIPTION 
CTCTGCTTCT GGGGACTTTT CTGC 

SEQ ID NO: 16 
SEQUENCE LENGTH: 24 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
GGTCACAGGC CGCTTTATGT TGAA 
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SEQ ID NO: 17 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DI 
SEQUENCE DESCRIPTION 
CGCGGATCCG CTCGAGGGAC CAATGTG 

SEQ ID NO: 18 
SEQUENCE LENGTH: 29 
SEQUENCE TYPE: -nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic I 
SEQUENCE DESCRIPTION 
CGCGCGGCCG CTCAAGACCT CTCAAGGCT 

SEQ ID NO: 19 
SEQUENCE LENGTH: 42 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 

SEQUENCE DESCRIPTION 

CGCTCTAGAA GCTCCGGAAT CATCCCAGTT GAGGAGGAGA k 

SEQ ID NO: 20 
SEQUENCE LENGTH: 53 
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SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 
SEQUENCE DESCRIPTION 

CGCGCGGCCG CTCAGTGATG GTGATGGTGA TGACCCGGGT GCGCGGCGTC 



SEQ ID NO: 21 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CGCGTCGACG GCACCATGGC CCCACTG 



SEQ ID NO: 22 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic 
SEQUENCE DESCRIPTION 
CGCTCTAGAA GACCTCTCAA GGCTTTG 



SEQ ID NO: 23 
SEQUENCE LENGTH: 38 
SEQUENCE TYPE: nucleic acid 
STRANDEDNESS: single 
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TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid synthetic DNA 

SEQUENCE DESCRIPTION 3g 
GCTCTAGAGC CACCATGAAC CCCACGGATA TAGCAGAT 

SEQ ID NO: 24 
SEQUENCE LENGTH: 32 
SEQUENCE TYPE: nucleic acid 

STRANDEDNESS: single 

TOPOLOGY: linear 

MOLECULAR TYPE: -Other nucleic acid synthetic DNA 

SEQUENCE DESCRIPTION 32 
CGTCTAGACT ACAGAGCATC ATGGAGATCA TG 



Claims 

1 A protein having the following characteristics: 
humoral immunity. 

_ • ,u«- m m.mntooical stimulus capable of inducing the humoral immunity is the pres- 

' ,. T„e p.oUin d d*. 1 . who,* ta *m*n •«* » - W— — «- — — " 

immunity is induced. 

S " s. Tl .p^--«i^^.^^-"-'^ , '* ,, ^ ,,,- * W, " lrt "" 

claimed in claim 1 . 

and activated peripheral Hood T-cells. Hut78 and Hut102. 
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,0. A«e™*n~^ 
of the said human type CC chemokine-like protein. 
„. A^n.ypeOOcn^n.*.^ °^^^^S^"«>« 

of the said human type CC chemokine-like prote.n. 
,*An»o S e.ypeCO,*en*no,i te p™ 

of the said mouse type CC chemokine-like protem. 
,3.An,ooso«yp.OOc~,iKep^^ 

of the said mouse type CC chempkine-like prote.n. 
14 . A DNA which encodes a protein or variant thereof as claimed in any one of daims 1-13. 
25 15. An expression vector comprising the DNA of claim 14. 
16 . At ransformantobtain^^ 

17 The transformant of claim 16. wherein the host cell is a silkworm cell. 

* 20 .A m on Ml .n^ n . M ya9 a in aa pro.eino,a^r i a„«~«-aso,a, ms d i n a nyo n o.,d^sl.l3. 
J1 A hybridoma coll producing Iho monoclonal antibody ol daim 20. 
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Fig. 1 
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Fig. 3 
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Fig- 4 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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Fig. 8 
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Fig. 10 
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Fig. 12 
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Fig. 16 
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Fig. 18 
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Fig. 20 



•8 

£ 300- 



200 



E 

3 

c 

3 10 °- 





Control | 






TARC j 




I- 


MCP-1 I 



1 

0 0.01 0.1 1 
ng/ml 



10 100 1000 



Printed from Mimosa 01/06/01 10:20:41 Page: 



EP 0 860 44S A1 



Fig. 21 




54 



Printed from Mimosa 01/06/01 10:20:42 Page: 54 



EP 0 860 446 A1 



Fig. 22 
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Fig. 26 
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Bg. 27 
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